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His home page



The memorial web site



The course of his life

I born 1966, June 4
I BS Moscow State University, 1989, or not
I PhD Harvard, 1992, with David Kazhdan
I Harvard junior fellow, 1993-1996
I Northwestern, 1997-1998
I Harvard University and Max-Planck Institute, Visiting Scholar, 1996-1997
I Institute for Advanced Study, 1998-2017, member and then professor
I Fields Medal, 2002, for motivic cohomology and the Milnor conjecture
I Annals paper with final proof of Bloch-Kato conjecture, 2010
I Univalent Foundations publicized, 2010
I special year on Univalent Foundations, IAS, 2012-2013
I death, 2017, September 30, age 51



The poster for this conference



The formulas in the background

Part 1, Bloch-Kato Conjecture:

KM
n (k)/` ∼= Hn

ét(k, µ⊗n
` )

Part 2, Univalence Axiom:
(X = Y )

∼=−→ (X ∼= Y )
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His early preprints on motivic cohomology







Introduction to algebraic geometry

x2 + y2 = 1



y2 − y = x3 − x2



x3 + y3 + z3 + 1 = (x + y + z + 1)3



Introduction to topology

The animations on this slide and on subsequent slides can be viewed with Acrobat Reader.



Introduction to homotopy theory







A fibration



Topology in combinatorial style



Mixing topology with algebraic geometry

∗



Mixing topology with algebraic geometry

∗



Mixing more topology with algebraic geometry

Zariski topology
étale topology
Nisnevich topology



From his thesis



Mixing more topology with algebraic geometry

Zariski topology
étale topology
Nisnevich topology
h-topology
qfh-topology
cdh-topology



From the obituary in Nature

In Voevodsky’s motivic homotopy theory, familiar classical geometry was replaced by
homotopy theory – a branch of topology in which a line may shrink all the way down
to a point. He abandoned the idea that maps between geometric objects could be
defined locally and then glued together, a concept that Grothendieck considered to be
fundamental. A colleague commented that if mathematics were music, then
Voevodsky would be a musician who invented his own key to play in.



The Fields Medal is awarded, 2002



From the laudatory article in the conference proceedings



Part 1.5, an interlude



Artificial intelligence, 1997





Nature photography



Nature photography



Nature photography



Mathematical biology, 2008



From an interview with Roman Mikhailov, 2012



Part 2, Univalence Axiom:

(X = Y )
∼=−→ (X ∼= Y )



From a public lecture, March 26, 2014



A comparison

1994 version:

2006 version:



From a public lecture, March 26, 2014



An email from 2002

Date: Tue, 10 Sep 2002 09:15:21 -0400 (EDT)
From: Vladimir Voevodsky <vladimir@ias.edu>
To: dan@math.uiuc.edu

...

Vladimir.

PS I am thinking again about the applications of computers to pure
math. Do you know of anyone working in this area? I mean mostly
some kind of a computer language to describe mathematical structures,
their properties and proofs in such a way that ultimately one may
have mathematical knowledge archived and logically verified in a
fixed format.





Univalence Axiom: (X = Y )
∼=−→ (X ∼= Y )

. . . as viewed in topology:

∼=−→



Date: Mon, 01 May 2006 10:10:30 CDT
To: Peter May <may@math.uchicago.edu>
From: "A. Bousfield" <bous@uic.edu>
Subject: Re: Simplicial question

Dear Peter,

I think that the answer to Voevodsky’s basic question is "yes," and I’ll
try to sketch a proof.

Since the Kan complexes X and Y are homotopy equivalent, they share the
same minimal complex M, and we have trivial fibrations X -> M and Y -> M
by Quillen’s main lemma in "The geometric realization of a Kan fibration
." Thus X + Y -> M + M is also a trivial fibration where "+" gives the
disjoint union. We claim that the composition of X + Y -> M + M with the
inclusion M + M >-> M x Deltaˆ1 may be factored as the composition of an
inclusion X + Y >-> E with a trivial fibration E -> M x Deltaˆ1 such that
the counterimage of M + M is X + Y. We may then obtain the desired
fibration

E -> M x Deltaˆ1 -> Deltaˆ1

whose fiber over 0 is X and whose fiber over 1 is Y.

We have used a case of:

Claim. The composition of a trivial fibration A -> B with an inclusion B
-> C may be factored as the composition of an inclusion A >-> E with a
trivial fibration E -> C such that the counterimage of B is A.

...



His first lecture about univalent foundations



Univalent Foundations



The univalence axiom, in his Foundations

A function f : X → Y is an equivalence if, for each y in Y , there is just one x in X
with f (x) = y .

The notation for a function being an equivalence is f : X
∼=−→ Y .

The notation for the type of all equivalences between X and Y is X ∼= Y .

Univalence Axiom: (X = Y )
∼=−→ (X ∼= Y )
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The notion of h-level, in his Foundations



The notion of h-level

h-level type T elements r , s identity type r = s
0 true
1 proposition proofs p, q p = q is true

2 set elements x , y x = y is a proposition
3 a type of h-level 3 elements a, b a = b is a set
4 a type of h-level 4 elements a, b a = b is a type of h-level 3
...

...
...

...
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Feasibility of the encoding, in his Foundations

I functions whose corresponding values are all equal, are equal
I the type of functions from one set to another is a set
I a subtype of a set is a set (call it a subset)
I the type of all subsets∗ of a set is a set;
I whether a type is of h-level n, is a proposition
I equivalences have inverse functions that are equivalences
I whether a function is an equivalence, is a proposition
I the type of natural numbers and the finite types are sets
I equivalent types have the same h-level
I propositions that imply each other are equivalent
I subsets defined by equivalent predicates are equal



How to encode the notion of “group”

Let U be a universe.

A group in U is a sequence (G , e, i ,m, λ, ρ, λ′, ρ′, α, ι), where
I G is a type of U
I e : G
I i : G → G
I m : G × G → G
I λ is a proof that for every a : G , m(e, a) = a
I ρ is a proof that for every a : G , m(a, e) = a
I λ′ is a proof that for every a : G , m(i(a), a) = e
I ρ′ is a proof that for every a : G , m(a, i(a)) = e
I α is a proof that for every a, b, c : G , m(m(a, b), c) = m(a,m(b, c))
I ι is a proof that G is a set



An example of a type of h-level 3

The type of all triangles (with unlabeled vertices).



The special year



The book



The UniMath repository of proofs



Vladimir’s final lecture



Vladimir’s final project







Topology in another combinatorial style





A cubical proof assistant



From the obituary in Nature



Fossil hunting at a latitude of 78.3
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